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In this paper, the collapse behaviors of rectangular tube subjected to pure bending are
studied by using the finite element method. Such bending collapse has been studied for a long
time, including the landmark study by Kecman. According to these studies, there are two types of
collapses. The first type is a collapse due to buckling at the compression flange. The second type
is a collapse due to plastic yielding at the flanges. However, there may be another collapse. For a
rectangular tube in which the web is wider than the flange, it is found that collapse due to buckling
at the compression web may occur. Further, an approximation prediction methods is proposed for
estimating the maximum bending moment of rectangular tubes in which the web buckling is also
taken into account. Its validity is verified by comparing with the numerical results by FEM under
various conditions
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Fig. 1 Analyzed model of rectangular tube subjected
to pure bending
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3¢1 Kecman ????? FEM ???????


































Fig. 2 Schematic representation of axial stress distri-
bution proposed by Kecman(3): (a) σbuc < σY ;
(b) σbuc ¸ 2σY
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(3) σY · σbuc < 2σY ???
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????????????????? c2=c1 = 1 ?
c2=c1 = 2??? (c1 = 50mm, c2 = 50mm, L = 300mm,
σY=E = 1=1000 ??c1 = 50mm, c2 = 100mm, L =






























L = 300 mm
c1 = 50 mm








Fig. 3 Relation of t=c1 and Mmax=(σY c1c2t) by
present FE analysis and Kecman’s theory(1)
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σ x (Point B)
σ x (Point C)
eq.(7)
L = 300 mm
t = 0.9 mm
c1 = 50 mm






σY / E = 1/1000
σx /σY =11
Fig. 4 Relations of θ=L and M,σx for elastic perfectly



















L = 300 mm
t = 0.9 mm
c1 = 50 mm
c2 = 50 mm




Fig. 5 Axial stress distribution at the collapse cross-
section of the square tube shown in Fig.4
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σ x (Point C)
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L = 300 mm
t = 0.4 mm
c1 = 50 mm








Fig. 6 Relations of θ=L and M,σx for elastic perfectly





















L = 300 mm
t = 0.4 mm
c1 = 50 mm
c2 = 50 mm
Fig. 7 Axial stress distribution at the collapse cross-
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σ x (Point B)
σ x (Point C)
eq.(5)
L = 300 mm
t = 0.5 mm
c1 = 20 mm






σY / E = 1/1000
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Fig. 8 Relations of θ=L and M,σx for elastic perfectly



















L = 300 mm
t = 0.5 mm
c1 = 20 mm
c2 = 100 mm




Fig. 9 Axial stress distribution at the collapse cross-






























σ x (Point B)
σ x (Point C)
eq.(4)
eq.(1)
L = 300 mm
t = 0.4 mm
c1 = 50 mm








σx /σY = 1/1000
Fig. 10 Relations of θ=L and M,σx for elastic perfectly



















L = 300 mm
c1 = 50 mm
c2 = 100 mm
t = 0.4 mm
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a b
Fig. 11 Axial stress distribution at the collapse cross-
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Fig. 12 Axial stress distribution in the range of σbuc <
σY : (a) by Kecman’s method ; (b) by present
method
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L = 300 mm
c1 = 50 mm
c2 = 100 mm



















L = 300 mm
c1 = 50 mm
c2 = 80 mm



















L = 300 mm
c1 = 50 mm
c2 = 50 mm



















L = 300 mm
c1 = 50 mm
c2 = 30 mm
t = 0.4 mm
Proposal
(d)
Fig. 13 Axial stress distribution by present FE anal-
ysis, Kecman’ theory and proposal method
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Fig. 14 Axial stress distribution in the range of σbuc ¸
σY : (a) by Kecman’s method ; (b) by present
method
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L = 300 mm
c1 = 20 mm
c2 = 100 mm


















L = 200 mm
c1 = 20 mm
c2 = 40 mm
t = 0.5 mm
Proposal
(b)
Fig. 15 Axial stress distribution by present FE analysis,
Kecman’ theory and proposal method :with
(a)c2=c1=5; (b)c2=c1=2
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L = 300 mm
c1 = 50 mm
σY/ E = 1/1000
Kecman
t = 0.4 mm
Proposal
t = 0.5 mm
t = 0.4 mm
t = 0.5 mm
Fig. 16 Relation of c2=c1 and Mmax=(σY c1c2t) by
present FE analysis, Kecman’ theory and
proposal method



















L = 300 mm




σY/ E = 1/1000
σY/ E = 1/500
Proposal
c2 = 100 mm
σY/ E = 1/1000
σY/ E = 1/500
Fig. 17 Relation of t=c1 and Mmax=(σY c1c2t) by





















L = 300 mm
c1 = 50 mm








Fig. 18 Mode map in (t=c1;c2=c1)
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